Purpose: To compare knee joint moments in frontal, sagittal and transverse planes during level walking and during stair ascent before, 6 and 12 months after medial opening wedge high tibial osteotomy (HTO) surgery. Methods: Fourteen patients (Age: 46 AE 6.8 years, BMI: 28.7 AE 3.7 kg/ m 2 ) with varus alignment and osteoarthritis primarily affecting the medial compartment of the tibiofemoral joint participated. Threedimensional motion analysis during level walking and stair ascent was evaluated before surgery, and 6 and 12 months after medial opening wedge HTO. For both level walking and stair ascent, the peak knee adduction, flexion, extension, internal and external rotation moments were calculated from the mean of five trials using inverse dynamics. Each measure was compared before and after surgery using a twofactor, ambulation condition (walking vs. stair ascent) by time (before HTO, 6, 12 months after HTO) analysis of variance with Scheffe post-hoc tests following any significant main effects or interactions. Results: Ensemble averages for the moments about the knee during 100% of stance for walking and stair ascent before and after HTO are illustrated in Figure 1 . Mean peak values with 95% confidence interval (CIs) are also shown in Figure 1 . There were significant main effects for both the type of ambulation (p<0.01) and for time (p<0.05) for the peak knee adduction, flexion and internal rotation moments. For the peak extension moment, there was a significant main effect for ambulation (p ¼ 0.03), but not for time (p ¼ 0.31). There were no significant effects on the peak external rotation moment (p > 0.1). There were no significant interactions for all moments (p > 0.19). The peak knee adduction (p ¼ 0.001) and extension moments (p ¼ 0.028) were significantly lower during stair ascent than level walking, while the peak knee flexion (p<0.01) and internal rotation moments (p ¼ 0.003) were higher (pre and postoperatively). The peak knee adduction, flexion and internal rotation moments were all significantly lower at 6 months after HTO during walking and stair ascent (p<0.05), and did not change at 12 months postoperative (p > 0.3). The mean overall change (95% CI) was 1.71 %BW*Ht (1.35-2.06) and 1.35 %BW*Ht (0.80-1.90) for the peak knee adduction moment, 0.51 %BW*Ht (0.07-0.96) and 0.12 %BW*Ht(-0.72-0.97) for the peak knee flexion moment, and 0.55 %BW*Ht (0.68-0.43) and 0.50 %BW*Ht (0.64-0.36) for the peak knee internal rotation moment, during walking and stair ascent, respectively. Conclusions: Medial opening wedge HTO results in substantial changes in the external moments about the knee in each of the frontal (46%), and transverse (43%) planes, during both level walking and stair ascent.
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